Angiotensin II type 1 receptor-mediated augmentation of renal interstitial fluid angiotensin II in angiotensin II-induced hypertension.
Angiotensin II (Ang II)-dependent hypertension is associated with augmented intrarenal concentrations of Ang II; however, the distribution of the increased intrarenal Ang II has not been fully established. To determine the changes in renal interstitial fluid Ang II concentrations in Ang II-induced hypertension and the consequences of treatment with an angiotensin II type 1 (AT1) receptor blocker. Rats were selected to receive vehicle (5% acetic acid subcutaneously; n = 6), Ang II (80 ng/min subcutaneously, via osmotic minipump; n = 7) or Ang II plus an AT1 receptor antagonist, candesartan cilexetil (10 mg/kg per day, in drinking water; n = 6) for 13-14 days, at which time, experiments were performed on anesthetized rats. Microdialysis probes were implanted in the renal cortex and were perfused at 2 microl/min. The effluent dialysate concentrations of Ang I and Ang II were measured by radioimmunoassay and reported values were corrected for the equilibrium rates at this perfusion rate. Ang II-infused rats developed greater mean arterial pressures (155 +/- 7 mmHg) than vehicle-infused rats (108 +/- 3 mmHg). Ang II-infused rats showed greater plasma (181 +/- 30 fmol/ml) and kidney (330 +/- 38 fmol/g) Ang II concentrations than vehicle-infused rats (98 +/- 14 fmol/ml and 157 +/- 22 fmol/g, respectively). Renal interstitial fluid Ang II concentrations were much greater than plasma concentrations, averaging 5.74 +/- 0.26 pmol/ml in Ang II-infused rats - significantly greater than those in vehicle-infused rats (2.86 +/- 0.23 pmol/ml). Candesartan treatment prevented the hypertension (87 +/- 3 mmHg) and led to increased plasma Ang II concentrations (441 +/- 27 fmol/ml), but prevented increases in kidney (120 +/- 15 fmol/g) and renal interstitial fluid (2.15 +/- 0.12 pmol/ml) Ang II concentrations. These data indicate that Ang II-infused rats develop increased renal interstitial fluid concentrations of Ang II, which may contribute to the increased vascular resistance and reduced sodium excretion. Furthermore, the augmentation of renal interstitial fluid Ang II is the result of an AT1 receptor-mediated process and can be dissociated from the plasma concentrations.